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Abstract  The  inclusion  body  myositis  is  an  inﬂammatory  myopathy  that  leads  to  chronic  muscle
inﬂammation  associated  with  muscle  weakness.  It  is  characterized  by  a  restrictive  ventilatory
syndrome  requiring  ventilatory  support  under  non-invasive  ventilation.  The  authors  describe
a clinical  case  and  the  anaesthetic  management  of  a  patient  with  inclusion  body  myopathy
candidate  for  vertebroplasty,  which  highlights  the  importance  of  locoregional  anaesthesia  and
of noninvasive  ventilation  and  includes  assisted  cough  techniques,  maintained  throughout  the
perioperative  period.
©  2014  Sociedade  Brasileira  de  Anestesiologia.  Published  by  Elsevier  Editora  Ltda.  All  rights
reserved.
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Papel  da  ventilac¸ão  não  invasiva  no  período  perioperatório  de  doentes  com  patologia
neuromuscular:  caso  clínico
Resumo  A  miosite  por  corpos  de  inclusão  é  uma  miopatia  inﬂamatória  que  cursa  com
inﬂamac¸ão crônica  muscular  associada  à  fraqueza  muscular.  Caracteriza-se  por  uma  síndrome
ventilatória  restritiva  com  necessidade  de  suporte  ventilatório  sob  ventilac¸ão  não  invasiva.  Os
autores descrevem  caso  clínico  e  respectivo  manuseio  anestésico  de  paciente  com  miopatia  porinclusão
corpos de  inclusão  proposta  para  vertebroplastia  que  realc¸a  a  importância  da  anestesia  locor-
regional e  da  ventilac¸ão  não  invasiva  e  inclui  as  técnicas  de  tosse  assistida,  mantidas  durante
todo o  período  perioperatório.
©  2014  Sociedade  Brasileira  de  Anestesiologia.  Publicado  por  Elsevier  Editora  Ltda.  Todos  os
Idireitos reservados.∗ Corresponding author.
E-mail: lages.neusa@gmail.com (N.C.R. Lages).
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ttp://dx.doi.org/10.1016/j.bjane.2013.06.021ntroductioneuromuscular  diseases  (NMDs)  are  a  challenge  to  inva-
ive  procedures,  thanks  to  the  respiratory  risk  they  entail.
he  decrease  in  respiratory  muscle  strength,  the  ineffective
logia. Published by Elsevier Editora Ltda. All rights reserved.
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cRole  of  noninvasive  ventilation  in  perioperative  patients  wit
cough  and  accumulation  of  oropharyngeal  secretions  imply
high  risk  of  failure  in  tracheal  extubation  after  posi-
tive  pressure  ventilation  in  patients  with  NMD.  Therefore,
these  patients  are  considered  at  high  risk  for  general
anaesthesia.1,2 They  are  also  usually  patients  with  associ-
ated  comorbidities,  which  makes  them  preferred  candidates
for  regional  anaesthesia  techniques.3
The  inclusion  body  myositis  is  a  rare  disease  that  is
part  of  a  group  of  muscle  diseases  known  as  inﬂamma-
tory  myopathies,  which  are  characterized  by  chronic  muscle
inﬂammation  associated  with  muscle  weakness.  Decreased
muscle  strength  is  usually  progressive  (occurs  gradually
over  months  or  years)  and  affects  both  proximal  and  dis-
tal  muscles,  and  can  affect  only  half  the  body.  It  is  more
frequent  in  males  and  its  symptoms  usually  begin  after  age
50.  The  familial  forms  usually  occur  in  childhood  and  show
no  inﬂammatory  changes.  Both  forms  have  intracytoplas-
mic  and  intranuclear  inclusions  in  muscle  tissue.4 There  is
neither  a  cure  for  this  disease,  nor  a  clear  routine  of  care.
The  involvement  of  the  respiratory  muscles,  character-
ized  by  a  restrictive  ventilatory  syndrome  of  progressive
evolution,  leads  to  the  need  for  ventilatory  support  under
non-invasive  ventilation  (NIV).  Given  the  acknowledged  efﬁ-
cacy  of  NIV  associated  with  the  techniques  of  assisted  cough
in  NMD,  these  should  be  continued  in  the  perioperative
period  in  patients  who  were  previously  under  NIV  and  thus
simplify  both  surgery  and  the  anaesthetic  act.5 The  mechan-
ical  ventilation  ensures  better  stability  of  the  breathing
physiology,  with  fulﬁlment  of  gas  exchange,  thereby  reduc-
ing  the  effects  of  surgical  stress.4
Clinical case
Female  patient,  71  years  old,  accompanied  in  lung  consulta-
tion  due  to  inclusion  body  myositis,  with  anaesthetic  risk  ASA
III  (concomitant  comorbidities:  hypertension,  atrial  ﬁbrilla-
tion);  ventilation  about  ﬁve  years  ago  with  BiPAP  at  home
(18  h/day),  with  indication  for  percutaneous  kyphoplasty
in  reason  of  osteoporotic  (or  post-traumatic)  fracture  of
T11--T12.
Considering  that  ours  was  a  patient  at  high  anaesthetic
risk,  given  her  lung  function  (forced  vital  capacity  =  1.05  L,
with  loss  of  22%  with  dorsal  decubitum  and  peak  cough  ﬂow
of  120  L/min  cough  --  severe  restrictive  syndrome  with  frank
reduction  of  peak  cough),  we  opted  initially  for  a  medical
treatment  with  analgesia  and  immobilization  in  hospital  for
12  days.
Despite  this  treatment,  the  patient  persevered  with
intense  pain  complaints;  thus,  after  a  multidisciplinary  dis-
cussion  of  her  clinical  case,  we  decided  to  proceed  with
percutaneous  kyphoplasty  under  intraoperative  NIV,  with  the
support  of  mechanical  in-exsufﬂator  to  ensure  the  removal
of  secretions  that  could  eventually  arise  during  surgery.
To  improve  the  conditions  in  the  preoperative,  assisted
cough  was  initiated  and  taught  to  the  nursing  staff  and
to  patient’s  relatives  in  the  week  before  surgery,  with
improvement  in  ventilatory  parameters  according  to  noc-
turnal  oximetry  and  arterial  blood  gas.
Then,  the  surgery  was  performed  under  thoracic  epidu-
ral  anaesthesia,  at  the  level  T12-L1,  with  administration
of  60  mg  of  0.75%  ropivacaine.  A  higher  level  of  superior
e
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ensory  block  in  T7  was  achieved,  and  the  surgery  pro-
eeded  with  the  patient  positioned  in  ventral  decubitum.
n  the  operating  theatre  not  only  were  present  the  medical
eams  of  orthopaedics  and  anaesthesiology,  but  also  of  pul-
onology,  to  safeguard  the  eventual  possibility  of  a  required
ntubation  by  ﬁbreoptic  bronchoscopy  (in  reason  of  her  posi-
ioning)  and  consequent  invasive  ventilation.
Throughout  the  surgery  the  patient  remained  under  NIV
y  bi-level  positive  airway  pressure  (BiPAP)  with  a  nasal
ask,  at  pressures  of  5  cm  H2O  for  expiratory  positive  air-
ay  pressure  (EPAP)  and  18  cm  H2O for  inspiratory  positive
irway  pressure  (IPAP)  in  spontaneous/timed  (ST)  module,
ith  no  need  for  additional  assisted  cough  techniques  intra-
peratively.  The  patient  always  remained  without  pain,
emodynamically  stable,  and  with  no  episodes  of  desatu-
ation,  shortness  of  breath  or  accumulation  of  secretions
long  about  120  min  of  duration  of  the  procedure.  It  is  note-
orthy  that  there  was  no  need  for  supplemental  oxygen.
he  peripheral  oxygen  saturation  always  remained  above
7%  under  room  air  ventilation.  In  the  Post-Anaesthetic
are  Unit,  due  to  desaturation  and  the  patient  complaint
f  a  feeling  of  presence  of  bronchial  secretions,  we  used
he  assisted  cough.  The  episode  reversed  immediately  after
emoving  the  plug  of  mucus  secretions.  In  the  absence
f  additional  complications,  the  patient  was  discharged  to
npatient  orthopaedics  ward  after  a  few  hours  of  recovery,
nd  during  this  time  she  remained  uneventful  until  the  date
f  her  hospital  discharge.
Preventive  measures  on  the  ambulation  of  the  patient  at
ome  were  taken.  The  use  of  a  wheelchair  was  encouraged
nd  the  patient  maintained  clinical  criteria  for  the  contin-
ous  use  of  assisted  cough  techniques  at  home.  About  two
eeks  after  the  surgery,  the  patient  was  reassessed  in  a  lung
onsultation.
iscussion
he  percutaneous  kyphoplasty/vertebroplasty,  a  minimally
nvasive  technique  used  in  the  treatment  of  osteoporotic
ractures  and  osteolytic  tumours  of  vertebral  bodies,  con-
ists  of  a  percutaneous  introduction  of  a  balloon  into
he  affected  vertebra;  its  inﬂation  and  subsequent  deﬂa-
ion/removal  creates  a  vertebral  space  that  is  subsequently
lled  with  acrylic  or  biological  cement.5 This  is  a  surgical
rocedure  that  involves  the  placement  of  the  patient  in
 prone  position,  and  usually  the  procedure  is  performed
nder  general  anaesthesia.5 Over  time,  with  the  increas-
ng  experience  of  orthopaedists  with  this  technique,  it  has
een  possible  in  many  cases  to  reduce  the  time  necessary
or  performing  this  type  of  surgery.  It  also  has  been  possi-
le  to  adjust  the  anaesthetic  technique  associated.  Thus,
f  initially  nearly  all  patients  were  operated  under  gen-
ral  anaesthesia,  recently  the  sedation  has  emerged  as  an
ncreasingly  used  option,  although  invariably  this  technique
eeds  to  be  supplemented  by  a  good  local  anaesthesia,
articularly  for  the  periosteum.5 Nonetheless,  there  are  spe-
iﬁc  times  when  patients  end  up  feeling  some  discomfort,
specially  with  introduction  of  trocars,  balloon  inﬂation  and
njection  of  cement.5
In  the  present  case,  taking  into  account  the  patient’s
omorbidities  and  the  fact  that  this  type  of  intervention  is
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till  uncommon  in  the  local  hospital  (and  therefore  highly
ikely  to  take  more  time),  general  anaesthesia  and  sedation
ere  discarded  as  options.  It  was  then  proposed  a  neurax-
al  blockade  that,  in  this  context,  is  particularly  interesting:
his  technique  avoids  the  manipulation  of  the  airway  and  the
se  of  invasive  ventilation.  Therefore,  offers  clear  advan-
ages,  both  in  intra-  and  postoperative  phases,  for  patients
ith  NMD  and  with  involvement  of  underlying  respiratory
uscles.  Recently,  Souvatzis  et  al.  reported  a  case  series  of
atients  undergoing  kyphoplasty  under  subarachnoid  block
SAB).  By  being  limited  in  time,  SAB  is  ineffective  in  pro-
onged  surgical  procedures.5 But  the  epidural  block,  thanks
o  the  presence  of  a  catheter,  allows,  on  the  one  hand,  to
vercome  this  setback  of  a  longer  surgery  than  anticipated
nd,  on  the  other  hand,  the  intraoperative  need  for  kypho-
lasty  on  adjacent  vertebrae  and  allows  an  adjustment  for
he  adequate  anaesthetic  level.  Additionally,  although  not
escribed  in  their  paper,  the  dose  of  local  anaesthetic  used
y  Souvatzis  et  al.  usually  limits  the  occurrence  of  more  sig-
iﬁcant  haemodynamic  alterations,  compared  to  the  case  of
pidural  anaesthesia  --  and  this  is  an  instability  to  be  avoided
n  patients  at  high  anaesthetic  risk.
The  proposition  of  this  anaesthetic  procedure,  along  with
entilation  secured  by  NIV,  enabled  our  patient  with  NMD  to
hoose  a  therapeutic  option  that  allowed  the  immediate  res-
lution  of  her  clinical  condition.  The  patient  was  discharged
rom  hospital  on  the  third  postoperative  day,  walking  with
upport  and  without  pain.  Otherwise,  the  options  would  con-
ist  of  conservative  treatment  (immobilization  and  all  its
ssociated  risks),  or  kyphoplasty  under  general  anaesthe-
ia  under  invasive  ventilation,  which  would  involve  intensive
are  in  the  postoperative  period  and  eventual  need  for  tra-
heostomy  and  decannulation,  entailing  a  longer  period  of
ospitalization  and  consequent  higher  risk  of  nosocomial  dis-
ase.
The  multidisciplinary  evaluation  and  monitoring  through-
ut  the  perioperative  period,  including  during  the  surgical
rocedure,  were  critical  to  the  therapeutic  success,  because
ituations  of  eventual  need  for  invasive  ventilation  or  of
aemodynamic  instability  that  could  arise  were  guaranteed
nd  safeguarded.
One  should  also  emphasize  the  importance  of  the
reoperative  improvement  of  the  underlying  respiratory
ysfunction  in  this  type  of  patient.  Throughout  the
5A.  Marinho  et  al.
erioperative  period,  the  assisted-cough  techniques  con-
ribute  to  minimize  the  risk  of  respiratory  complications  to
hich  these  patients  are  subject  to.  In  the  case  presented,
here  was  no  need  for  the  use  of  assisted  cough  techniques
uring  surgery,  which  was  attributed  to  the  extensive  use  of
his  technique  in  the  preoperative  period.
With  the  reassessment  of  the  patient  on  the  second  post-
perative  week,  it  was  possible  to  conclude  that  her  quality
f  life  was  superior  than  that  presented  before  the  frac-
ure/surgical  treatment,  and  this  clearly  demonstrates  the
eneﬁts  of  the  clinical  options  chosen.
onclusion
y  avoiding  the  airway  manipulation,  the  epidural  anaesthe-
ia  offers  many  advantages  for  patients  with  neuromuscular
athology  in  need  of  surgery.
The  multidisciplinary  approach  and  the  use  of  techniques
f  ventilatory  support  ensure  a  better  quality  of  life  for  these
atients;  therefore,  these  should  be  promoted  throughout
he  perioperative  period.
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